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The Isokinetic Strength Evaluation of Trunk Flexors and
Extensors by Contraction Type
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Dept. of Physical Therapy College of Rehabilitation Science, Taegu University

(Abstract)

The role of eccentric muscle activities in functional everyday activities and sport is important and equally
significant to concentric conditions. -Eccentric and concentric exercise and. evaluation are, - therefore, very
important. The purposes of this study were to measure eccentric and concentric peak torgue, percentage of peak
torque, average power and ipcroentage of average power of trunk flexors and extensors by using the Cybex
NORM isokinetic dynamometer, and to standardize the value obtained.

Thirty four young voluateers were tested, 17 females and 17 males, who had no history of back pain or
abnormality. Each éubjects were tested an three repetitions for isokinetic concentric and eccentric contraction at
5 velocities.

The results were as follows;

1) Peak torque percent body weight of eccentric contraction were significantly greater than concentric
contraction at each angular velocity and in trunk flexors. and extensors(p<0.01).

2) Peak torque percent body weight of concentric contraction were significantly decreased as the angular
velocity increased both male and female(p<0.01).

3) Peak torque p_ercent' body weight of eccentric contraction were not significantly changed as the angular
velocity increased both male and female(p>0.03).

4) Peak torque percent body weight of male were significantly greater than female at each angular velocity
and in concentric and eccentric contraction of trunk flexors and extensors(p<0.01).
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#ch(Dean, 1988). W44 £5& ouiz) A&AQ Ao
W, 29 o, 2¥ 20| BAMe WM B 5
o} 7 Fa40) B2 1 Yo B2 old BE AFs} A
AAQ ggo) A4 a7E}.

#2 1A (Dynamometer)2] Wt 7414 Ratoh]
B YA $2A 2o 554 Wt sl HgEe
ol Shirado £(1992)& HAAUT A% $xe) M3 27
& A4 2 A4 B ok v EEs e,
Wessel(1992) $-& A2 t}& ZH&xo N 2t 2229
228 A B 934 54971 313, Shinado 5
(1995)& A7t T4 WAl HAL A7) M) o)



A 9P PAAH 2% BAY TN RUE 2
de] slol§ ¥imAR M, ZeeviB(197)E Mt AW
29} P4 Fa% 44 $38 vlasthct. Sl
MNE ol4us AMF(1994pt By RBBRle] Ay
I AA2E FHY BT, R 5(199%)
& A4 A 2258 P S Foinven, I
AT BN WYY $HLEH TN FHLE)
B4g BDY v} o] We 544 ATE DY
Ak Azr2e] gy YA SE-EF) P BaE W)
2 B F% Agolrh. - ~

old] ¥ AFAE B4 7ITE ol #4823
23 Al ae] AN B YAA 55 WoHE B4 A
o] 7154 29 Hrlel 718 claskey 580 5
27 ¥ A7 g AldEHct.

O0. o7 CHat 9 ey

1. A7 chat

e drdta BAatts N Aue ol
B3 AU AP - of A2 179G AR A

Table 1. Characteristics of Subjects.

o g Height Weight
Gender No A g .g .
(years) (cm) (kg)
Male 17 23351271 173.52+6.02 67.411+9.27

Female 17 20.4712.15 160.29;t5.45 53.581+4.04
meanz+S.D

o} RE gl 314 143 RARR e} 2|4
HAo] g, FFolut AARA PAME o} 230
finen 29 .23 A& WAY $44 7170 29
HrhEelz Mol gilch.

gaHES) AFL 185 E 28M7A] EEE B
o], ¥ Jol dul 2zt 2334, 204M %3, AL
173.5cm, 160.2cm, & 67.4kg, 53.5kgo} A h(Table 1).

2.4 Uy

DAY EF
H7b 717]& Cybex: NORM test and rehabilitation
(Cybex International, Inc., 19958 ARS-8}%1tHFig. 1).

Fig. 1. Subject in Cybéex NORM trunk extention-flexion unint.

~59 -



) Ay Ax

A7 AR Ao FAAN B Qe 2
22} A& AT FAR Cybex T84 $E714
A FFAA £5718 QA F A e
o Sloll Mgt A% AP0l A hhe 1
& Al 4859} Al 585 Aoz WA ojE ZIELR
tadate) A 583 A Al 1MS Alo)o} 9t Y shio]
Thie ol 717e] HAan 2B dd wols)

42 =g 42 2An PAE ash f=e

%ol & 2 ¢ X oiE M=o FF MR A 2
AAFRL, Britdie) P& sl 89 =8 ATE

= (anterior superior iliac spine) o} & A A Y}

EF AUE WS BUE 32U g 2 A=
o 4 92 2 s dAAA ANE 28 2R
¥, &0 FB =S gdo) e SRR A=S
stgict.

Zul2 N 4§ A0 )2 32 o) AHohM Mg
80 7R 270 15742 ALAAIR HHE &% 839
Z FsAck AAE AAolM Al2tetd FeiR §F 4
¢ tolX 22 F O Al NG A2 go} &
2 182 A9,

A7t 88 oS =R AUt Aed A
@ ¥ A O ke BEE & I sec, 6F /5ec,
90 /sec, 120° /sec, 1507 /secollA] P4 48 4%
33) A4 § 30 YA A J1Ben EAERG
Z}4Erleh ois] 302 ol Kal& AN it
Hule) Y& WHY $ ASH 758 B8 122D YA
%3olghe T A& ),

HAE Aol AN & AN 488 B Py
oz HAsgen Rk A A4z §H0)
A oieis) Buie AL E wElths ANE @
steh.

352 &4

HAF BB Ate] 2T R AADA PUY 54

5 % 444 F4E89 A6 Cybex NORM.

Isokinetic Dynamometersi s o] Q& HFEIM -4
< Ao 9, Ho+ o) A, Aq-ePRAe 2
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i},
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1 &2 FR2e] 54 2 At ga

27} 33e A 2 WY 2F RES UANTF
de F&3E0 Uie 4 s, $5445EE, 44
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Aol % WgE dAe T4 F45E%5Y ¥ 8
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1) Ho) ¥ Yo S8 o] Ay

AR X e T4 £Ed BE 30 /sec, 60 /sec,
90 7 sec, 1207 /sec, 1507 /sece] d&EolM Wk ©7)
213:64+22:93Nm, 200.88+22.59Nm, 193.11+23.
23Nm, 184.76+20.05Nm, 173.58+15.28Nmo]gl.eni,
ofzb 2471 135.00+16.37Nm, 127.52+15.16Nm, 120.
64+ 15.98Nm, 110.35+ 17.06Nm, 91.64+20.14Nm & 2
Y RFAN A0 FUSE felsiA 2o
THp<0.01) WU 522 A5 S5 Yehie] A
thgko] 1307/ sec, 607 /sec, 90 /sec, 120°/sec, 15¢° /secs)
Zhs oM gARe Z7) 285.58+39.74Nm, 256.114-80.
54Nm; 276,76+35.22Nm, 274,35+ 42.85Nm, 279.70+
36.82NmojRL o™, edzHE 2}7] 173.76:£24.23Nm, 172.
35+24.55Nm, 172.64+24.75Nm, 174.05+24.35Nm,



Table 2. Peak Torque and Peak To:,'grue‘ percent body w@of Trunk Flexors,

Concentric*
AV + ’ +
- Male _ ‘Female Male™ Female
30 213.64:+22,93 135.00+16.37 285.58+39.74 173.76+24.23
60 200.88+22.59 1275241516 256.11-+80.54 172.35::24.55
4PT 90 193.114+23.23 120.64+15.98 276.76+35.22 172.641+24.75
120 184.76:+20.05 110.352 17:06 274.35+£42.85 1740542435
150 173.58+15.28 91.641+20.14 279.701-36.82 179.114+:37.15
30 319.52:425.86 250.94+21.17 426.11+44.27 324.174:39.54
60 300.47+25.18 235.941%19.75 417.82+38.11 321.29+38.48
PT% 90 288.70£27.92 223.05+21.65 414.11+46.77 321.171.38.44
120 275.524+25.65 204.94124.60 409.64+58.18 3243543784
150 260.29+23.59 170.23+33.45 417.701+45.19 322.701+-42.74

mean+ S.D(PKTK : Nm, PKTK% : Nm/kg)
PT : Peak torque, PT% : Peak torque percent budy weight
AV : Angular velocity

* © All values were significantly different between concentric and eccentric lsokmctlc testing(p<0.01)

+ ! p<0.01, in comparison with the female group

179.11£37.15Nm2 T4 F&9) 3520 458 31
o, % Z7M) B sk ¢ o 25 Aswda
Fasidol ol B7khe FHE RIUAR R &
ol glATH(p>0.05).

Adee] MFue FAY $59 A9 30/se,
60 /sec, 90° /sec, 120° /sec, 150° /sece] Zdr ol A 32t
£ 7t7] 319.52+25.86Nm/kg, 300.47:+25.18Nm/kg,
288.70+27.92Nm/kg, 275.524 25.65Nm/kg, 260.29+23.
59Nm/kgelslen, dxte Zr] 250.94121.17Nm/kg,
235.94+19.75Nm/kg, 223.05+ 21.65Nm/kg, 204.94:+24.
60Nm/kg, 170.23+33.45Nm/kg2 ¢ - U RSolA) 2t
=7 F7HES S FoEA dhdte IS BATHp<0.
01). YA S0 Afde G2 vepis ddig
o] 307/ sec, 60° / sec, 90 / sec, 120/ sec, 1507/ sece] 2}
oM dabe Z7] 426.11+44.27Nm/kg, 417.82:+
38.11Nm/kg, 414.11:246.77Nm/kg, 409:64:+ 58.18Nmv
kg, 417.70+45.19Nm/kge]%len), ozhe - z47] 324
17+39.54Nm/kg, 321.29+38.48Nm/kg,  321.17+38.
44Nm/kg, 324.35+37.84Nm/kg, 322.70+42.74Nm/kg 2.
FAG 2o A9HT 958 Zlon, dxle a4%
oA Z7slont A ovle 21en(p>0.05) o
A & 927} gl ch(Table 2).

2) Ho-$= dAAe] 28
Aol $-=le] WY 1AL At zxE FAY 5
29| A9 30°/sec, 60 /sec, 90 /séc, 1207 /sec, 1507/

secs] S ol gARe 2}7] §7.41+£8.7F, 57.2346.
76, 51.76+11.95, 432941344, 37.00+1021'01Q
on], oAb 2] 60.23+587, 56.94+4.86, 5058+
546, 45.3516.67, 41521786 2 F - W EFoA 2t
&5} Z71U4E Fhhslel @] Fato| d AP
+ o HA+Y TEHATE BTG Y448 5
20| 7% 30 /sec, 60 /sec, 90 /sec, 120° /sec, 150°/
sec). Z&EolA dabe 7}7] 61.58+5.167, 57.58+3.
64, 56.35:15.48°, 53.64+2.99 , 47.9434.86 0|2} o0,
Sahks 247 5'97581-4.18”, 57.174£530°, 56.76:£4.72
54.29:+3.15, S1.00+3.65 2 & - W RSN &7}
ZVR4E st B dale] o AP=AL o
-2l £G5S el Nt (Table 3).

HWE Y&, HE LE] AP

BT Y8 O Al 2ol € 7 AN FH
2 e 29 Qo] 7)EAA 39 updsked, 74
A s&e AL 30/sec, 60 /sec, 90 /sec, 120 /sec,
150" /sec?] LM Fale 217] 84.64+13.20Watts,
153.35:t26.18Wads, 219.231+31.39Watts, 273.23146.
4TWatts, 306.00+54.43Wattso]l 25}, aj=xly= 2}7] 46.
58:+7.4TWatts, 94.88+13.48Watts, 122.05+31.89Watts,
145.29+31.86Watts, 150.00+53.43Watts 2 ¢} - o] %

N ZAEErl F1USE AP e TR P

HYthp<0.01). N4 &) AL F2A vehi
Augko] 30 /sec, 60°/sec, 90 /sec, 1207 /sec, 15(F /sec
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Table 3. PeakTﬂqnpAmkofMMm

AV Concentric * Eccentric *
Male L Femalc Male Female
5741% 873 60.23:+5:87 61.58:£5.16 59.58+4.18
Angle- 57.23% 676 56.94:+:4.86 57.584+3.64 57.1745.30
PT 90 51.76+11.95 50,58:£5.46 56.35:+5.44 56.76+4.72
120 43.29+13.44 45.35+6.62 §3.64+2.99 54.29+3.15
150 37.00£1021 41.52:+7.86 47.94::4.86 51.00:+3.65
Angle-PT : angle at peak torque
Values are mean+S:D()
AV : Angular velocity
*: p<0.01
Table 4. Average Power and Avmg. Pawer percent body weight of Trunk Flexors.
AV ‘ Congentric * ‘Eccentric
. Male’ Female Male’ Female
30 84.64+13.20 4658+ 747 93,11+20,18 52.88+10.74
60 153.35+26.18 '94.88+13.48 183.23:£29.04 99.11+23.37
AP - 90 219.23+31.39 12205 31.89 2760513638 161.70+26.88
120 273.23+4647 145.29431.86 352.23167.84 217.82431.23
150 306.00+54.43 150.00:+53.43 44529+ 62.27 257.17+£41.91
30 126.82+1549 8723+ 1001 138.70-+24.22 99.64+20.88
60 228.88+31.65 "177.29420.63 27435+37.77 185.82+42.15
AP% 90 320,64+ 51.68 2347043052 419.11£55.07 308.00-+40.14
120 . 408.881-58.07 270.58+51.67 53729+ 87.55 404.70-£42.66
150 461.35+89.31 279.76+95.36 665.58+73.98 479.174+59.56

mean + S.D(AVGP @ Watts, AVGP% : Watts/kg)
AP : Average powe, AP% : average power percent body wcnght
AV : Angular velocity

* 1 All values were significantly different between concentric and eccentric xsokmcuc testing(p<0.01)

+: p<0.01, in comparison with the female gronp

9] ZtEEgA FAN= zE7] 93.11420.18Nm, 183:234
29.04Watts, 276.05+36.38Watts, 352.23+67.84Watts,
44529+62.2TWattso]{ 28], ofzb= 2] 52.88+10.
74Watts, 99.11:23.37Watts, 161.70+ 26 88Watts; 217.
82+31.23Watts, 257.17+4191WatsZ PAA 39l
A4ucd 39, {57t Sl gt Fokdhe g
RRAHp<0.01).

W d&9 Apule U4 &9 FE /s,
60" /sec, 9 /sec, 1207 /sec, 150" /secS] Zi&pm oM hap
£ 27} 126.82:115.49Watts/kg, 228.88+ 31.65Waits/kg,
329.64+ 51.68Watts/kg, ' 408.88+ 58.07Watts/kg, 461.
35+89.31Watts/kgel®}, o4zh= 7l B87.23+10.
01Watts/kg, 177.29+20.63Watts/kg, 234.7030.
52Watts/kg, 270.58:+51.67Watts/kg, 279.76+95.

Wattskg R - 1) BRI AEHE0) ZMEFE A
Hoe Frleke P4 HATE<001). YUY 2
o] A% G584 vele] Pdigle] 30°/sec, 60°/sec,
o /sec, 120° /sec, 1507/ sec®] ZMETolN Fal= 7o)
138.70:£ 24.22Watts/kg, 274.35+37.77Watts’kg, 419.
11:455.07Watts/kg, 537.29+ 87.55Watts/kg, 665.5873.
98Watts/kgol o™, o xR= 2}7] 99.64+ 20.88Watts/kg,
185.82+ 42.15Watts/kg, 308.00+40.14Watts/kg, 404.
70+ 42.66Watts/kg, 479.17+59.56Watts/kg 2. FAIA 4
2 ARG D, & W F @ LFM &5 3
VEFE F7hehe & HATHp<0.01)(Table 4).

4) &% o] n2 A8
FHE £53% 444 $39 848 YAz B
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Table 5. Peak Torque and Peak Torque percent body weight of Trunk Fléxors.

AV Concentric * Eccentric
Male" Female Male’ Female
30 254.17+47.04 1432912569 371.11£64.50 205.70:40.36
60 223.00:£73.04 122.29+27.14 3514746347 202.00+35.34
PT 90 208.64:+52.19 104.70+24.18 341.88154.70 195.94:+28.92
120 186.17:+39.99 85.70+20.40 334.11+65.19 184.76+23.40
150 160.76+39.66 60.17+25.40 328.474+67.07 188.35+33.53
30 380.82:£69.44 267.82:£51.79 551.47£62.93 384.17+£73.89
60 351.00£69.15 228.58:53.08 522.29+66.50 377.52:+64.69
PT% 90 313.17:+79.05 195.41+46.13 517:52+91.30 365.41155.56
120 280.17+63.72 160,11:+38.76 | 500.64:+96.85 345.29:+44.58
150 246:11:+67.60 111.82+4621 491.11+97.73 341.17+49.80

mean S.D(PKTK : Nm, PKTK% : Nm/kg)
PT : Peak torque, pt% . peak torque percent body weight
AV : Angular velocity

* . All values were significantly different between concentric and eccentric isokinetic testmg(p<0 01)

+ . p<0.01, in comparison with the female group

FAY 54859 AY A4x0] M F-o BF
AU 9AL Yaskn YT YR I NG ¥ &
ATHp<0.01). WA, VA 495 AoE A8 %
o] Z7HA] garel Hol9e) e AGE (B0 /secpl M 1Ha

3te} oAl Frhehe € MR, date 2 usE

ol7] egkARH(p>0.05) Wit YBE BT F7hshe e
£ % AAcHp<0.01). A+l sesh= & Z2e
A&E F71] BE s g @l 744
a0 A A WA 2Fo) Y AAHAUE W, YA
4 f&e) 7% AW Wiel Aho) o AYRL o A
42 x| & LiehR2cH(p<0.01).

2. Mgk M2 EHEES HAEL

1) Ho) S8} Hof $2 2] M)

AR SHAE U F&e] A 30 /sec, 60°/sec,
90 /sec, 1207 /sec, 150°/sece] ZHTelA dapE 237
254.17+47.04Nm, 223.00::73.04Nm, 208.64+52:
19Nm, 186.17:+39.99Nm,  160.76+ 39.66Nmo] Q1.2
oz 27 143.294:25.69Nm, 122.29:+27.14Nm, 104.
70+:24.18Nm, 85.70::20.40Nm, 60.17+2540Nm= &
W B2 A4 Es} FAHSS So8A Raste
FEE HHp<0.01). YUY £59 B¢ FF2H Y

o] Hoighe] 30°/sec, 60°/sec, 90" /sec, 120F/5sec,

150°/sece] Z4e=olA daHe 2t7] 371.11464.50Nm,

351.47463.47Nm, 341.884:54.70Nm, 334,11+£65.

19Nm, 32847+67.07Nmol2len, oz 2t7] 205,

70+40.36Nm, 202.00+35.34Nm, 195.94+28.92Nm,
184.76::23.40Nm, 188.35+33.53Nm= 44 429

Ao Y58 AL, ¥ U DRl ZEEs} 27}

Y48 A2ag ot Bo)Y Aol FRATHp>0.05).
AR AU FAY $29 B9 30 /sec.
60 /sec, 907 /sec, 120° /sec, 150° /sece] Z}& oA dz}
¥ %] 380.82+69.44Nm/kg, 351.00+69.15Nm/kg,
313.17+79.05Nm/kg, 280.17-+63.72Nm/kg, 246.11+67.
6ONmvkgel 2P, oak= 2}7) 267.82+51.79Nmikg,
228.58:+53.08Nm/kg, 195.41+46.13Nm/kg, 160.11-+38.
76Nm/kg, 111.82:+46.21Nm/kgZ & - Y 5oy 2t
7 FNEFE Rl EtA Faste g HAHp<0.
o1). 944 =] 3% 24 Jehde] Adighol
30 /sec, 60 /sec, 9 /sec, 120 /sec, 150 /sece] A&
oA Fale Al 551.47+62.93Nm/kg, S$22.29+66.
SONm/kg, 517.52:+91.30Nm/kg, S500.64+96.85Nm/kg,
491:11+97.73Nm/kgol 1 o0, o2 2} 384.17+73.
89Nm/kg, 377.52+64.69Nm/kg, 365.41+55.56Nm/ke,
345.29+44.58Nm/kg, 341.17+£49.80Nm/kg2 FAA 4
%2 A4t 983 A, $571 1AL E e
AT ZAE BV Rol% slolt gglon
(p>0.05), A= & ANE Ko)x] ggiri(Table 5).

2) HY$Y WMo g
Hdl o] WAk A A ML A AL
20) A% 30 /sec; 608 /sec, 90" /sec, 1207 /sec, 150°/
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Table 6. Peak Torque Angn,of Trmnk Extensors.

Eccentric *

Concentric * _
AV : - - -
Male Female Male Female

30 - 555241553 54:884-14.30 41.05:£26.02 47.114:29.88
el 60 5852+ 6.92 52.00+ 8.48 36.52:+23.68 46.52426.52
Pgr”' 9 . 51.76+10.62 52.82+ 5.31 34.58+20.29 32.76+28.18
120 48.41% 4.59 4535+ 6.62 27764+ 24.66 5429+ 3.15
150 41.11+ 618 4347+ 4T3 20.52+ 1867 19.58-+23.30

mean+S8.DC), *: p<OM
Angle-PT : Angle at peak torque, AV @ Angilas velocity

sec] ZH; oM dabe 247] 555241553, 58.52:+6.
92, 5176+ 10.6%, 48.41+4.59", 41.11+6.18 0})1.L.
o}, o2k Zt7] 54.884 14.3¢, 52004848, 52.82+5.
31, 4535+6.67 , 43471473 2 @Rk F7ketginio}
28, dzbe aste P RYT(p<001). 44
N F2Zo] 7S 30 /sec, 60 /sec, 90 /sec, 120°/sec,
150°/sece] ZkE oA Bk 27) 410542607, 36.
52423.68, 34.58+202%, 27.76:+24.66, 20.52+18.
67olgen, olake 2l7] 471142988, 46.52+26.
57, 327642818, 54.2913.15, 19.58+23.30° 2 9=}
= A4d Helw, ojxbe gaditt Fridhe g B
% tHp<0.01)(Table 6).

HHF UE, B QB NP -

HE 482 THA 789 AF 30 /sec, 60"/sec,
9F /sec, 120° fsec, 150 /sece} & EohM Yk 217]
87.70+17.88Watts, 145.05+35.24Watts, 181.64+47.
00Watts, 216.52+52.98Watts, 229.82: 66.53Wattso} 1
ou), ofx}y=- Z7] 42.58+9.48Waits, 71.05+17.
31Watts, 89.76125.65Watts,  94.70:31.07Watts, 79.
88+ 39.08Watts 2 247t F71HFE dake €713
A iR 370 AR FAE BATHe<O.
01). ¥4 &9 24 Sr2M Yehde] Auigte]
30°/sec, 60° /sec, 9 /sec, 120° /sec, 150°/sece] Z&m
oA dRbe 2}7) 122.58+25.36Wans, . 234.17453.
80Watts, 343.17:101.10Watts, 473.00 107.98Watts,
598.70£ 143.58Wattso|l.2.8, JA}E z}7) 59.47+10.
14Watts, 125.0038.13Watts, 193.94+48.53Watts; 250.
23+ 56.24Watts, 312.41+64.67TWattsZ A Fae]
ASnc 458 2, £ Zvk) E HWte Y B
% Z718HTH(p<0.01).

P 8o AFule FUH £49 A 30 /sec,

60 /e, 90° /sec, 1207 /sec, 150°/sece] 2t ollr) Fat
¥ 27] 1310022.25Watts/kg, 218,41 43.6TWats/ke,
275.52:£ 77.54Watts/kg, 325.70::79.55Watts/kg, 346.
76:+102.44Wattskgol Q2.0 el ate 2t7] 121641171
65Watts/kg, 133.29+32.92Watts/kg, 168.05+47.
79Watts/kg, 177.6456.76Watts/kg, 176.70+110.
2BWatts/kg 2 - W BFo|M Zpwyl FIMETE F

Fheke P4 HATHp<001). WA F39) AS &5

24 Jehto] Adigte]l 3¢/sec, 60°/sec, 90" /sec,
120 /sec, 150" /sec®] Zk&SEollA Bale 217) 182.52+
28.66Watts/kg, 349.52172.95Watts/kg, 513.641+155.
36Watts/kg, 708.41:+161.21Watts/kg, 899.05:+225.
47Waits/kgol.on, axl= ZH2] 112.05:4+20.40Watts/
kg, 223.64+ 50.62Watts/kg, 364.52+93.94Watts/kg, 482.
35+109.43Waits/kg, 588.17+ 137.32Watts/kg=. A4
&9 ASHcd Y4FE A, dLer FHESE F
718le B35 B ch(p<0.01)(Table 7).

4) Z&E Az e 8
T FEEE AT A45E FM E - o 25
Ho-2EL Fastn HFE &9 U] Al FrKEA]

2 e 7k ad&zeM FAdke AE B 4 QL

AcHp<0.01). ¥, P41 555 AFE AdHxe)
Z71 dAlel o9 ASEA Fdin} A F
7ksin, ek @ WHE Mol Ystoikp>0.05),
7 YBL BE 2715 A% B 4 AQHp<0.01). B
9o el B dxe A& FUM] FAA
F%9 A% dAE A&ElM F7hsi oA Bag
Holn|, ozt A3} thA] F7HE RTh Y44 5
2ol A= s FAF Holn, odake Aadt Z
7¥ethe 43S BRATHp<0.01).



Table 7. Average Power awd -'Avmg Power percent body weight of Trunk Extensors.

AV Concentric * _
Male" Female ‘Male’ Female

30 8770+ 17.88 4258+ 948 . 12258+ 2536 59.47+ 10.14

60 14505+ 35.24 7105+ 17.31 . 234.17+ 53.80 25.00+ 38.13
AP 90 181.64+ 47.00 89.76-+ 25.65 343,17:+101.10 193.94+ 4853

120 216.52+ 52.98 94.70+ 31.07 473.00+107.9 250.23+ 56.24

150 229.82+ 66.53 79.88-+ 39.08° 508.70:143.5 31241+ 64.67

30 131.00+ 22.25 121.644171.6 - 182.52+ 28.66 "112.05+ 20.40

60 21841+ 43.67 . 13329+ 3292 349.52+ 72.95 - 223.64% 50.62
AP% 90 27552+ 71.54 168.05+ 4779 513.64:+155.3 364.52+ 93.94

120 325.70+ 79.55 " 177.64% 56,76 708.41+161.2 482.35+109.4

150 346.763-102.4 176.70+110.2 899.05+225.4 588.17+137.3

mean+ S.D(AVGP : Watts, AVGP% : Watts/kg)

AP : Average power, AP%  average power percent body weight

AV : Angular velocity

* . All values were significantly different between concentric and eccentric isokinetic testing(p<0.01)

+: p<0.01, in comparison with the female group
v. 1 &

P3N SHE& FAsHetle &8 Manual muscle
test, Ergometer, Tensinometer, Integrared EMG, Torguc
Fol AHgsled £ Aol AH8E Cybex NORM 2439
AR o148 F54 29 WliMe 29¢ 9
(Torque)2-& Vel 11 flon] Nmo| @9 § F2 ALe
&9, 53 FalAM 71} #2171 2 H 49 (Peak torgue)
< g 289 go2 dm sich 2 e g FEAA
BE A7 Zo], 38 A0 A EFo| Yol j of
4 EAE 23U ¥ e Y& U3¢, © =& Foot-
pound, Newton-meter, kg-meter 5o} AMR-551 9lrt.

7154 Bele) AQG22e PAHE Aol Cybex F44
AL 7l FN FR Ao 2ERE AL ol F
o2 AF-H AL FeNA Fed A ZlFR
38 AT AT AR, dESS e
FRE 3, AL FFEL BALD, A¥ARS, B, B
8202 FAETHSmith F, 1985).

8% A o & PuE A7) 99 A2y 3
24 29 YHE AAsk feu 49kt ge)zt
gl A7 AT AU (Kellis & Baltzopoulos,
1995). Aale] tiekydle AL A5, FAEH a9
22 FE Y ol 1gEd.

2] Bael o3 M3 2 &P ol A&
Ty Baxd) wE oekdiy) 'I'hmstenssoni} Nitsson
(1985)Y2 AL £ & 30°/secE MM Z 1, Shirado &
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(1992, 1995)& 30" /sec, 60 /secs] Z& =8 o) 83l
™, Maycr S(1985)2 307 /sec, 60 /sec, 120° /sece] 2}&
=g °]'8'31'°1 "“?.‘.' <8 %@3}'§.9_f‘], Jerome ¥
(1991)& 307 /sec, 60 /sec, 9C° /sec, 120° /sec, 150° /sec,
1800 /sece) 2EEE Mnsgli, Newton $(1993)
60 [sec, 90 /sec, 120° /sec, 150 /sec® ol &8 ed] ¥
WAoo g3 71%A $£59 AEEE 30°/secolA
150° /secAA 2 B A LTk Wessel §(1992)0] At 2
29} $H4 FAMA 30 /sece) AL T T MY S
Holn n&ko)ME A Lo} ¥rkn R ag v gA)g
3 .‘ﬁ—'ﬂ-Oﬂ/\iE 307 /sec, 60 /sec, 90 /sec, 120 /sec,
150 /sece] =@ ol g3ied 1A 9F A%
LolM 29 233§ sk 2e AL 2]9 YT A9
Edclae] $4& a3t Al 7AWl dr) 9
@ zo|fct.

Aol $54 Aol ol 48 WHIFEEY =% o
o¥elch. Smith S(1987) 30~40° 2] 23 99} 15~20°
o] AA WY E 0]85Q 7, Newton S(1993)3} 183
5(1996) 8ol FIWAE HnEAon|, Daviess}
Gould(1982)= 90° ©1d=] #A/FEHAE Heste
v} olAizka) At 28 3 R A EFA Y Ae
QA EHEEA AL Hof AA e delolrt. B o
Folxie HY9 T454 22 L AR KEF Hstod 80
9] F33} 15°9) A& $AEEYR Fesle), o
B el APFAEL v g4 58 FYY
% ik



i &ol F44 a9 A A& AMNEA Gra-
biner F(1990)2 A A& F4& T3} EFE=(posterior in-
ferjor -iliac spine), of 4 2k(great trochanter) R AAHF
Z(anterior superior iliac spine)el- YA} Alzl ¥ vl@ e
A3} GAFE Tl 718 & AN A0, Pek-
ka 5(1994)2 A3t 2FAW 3Y 34A A& 9
Aol @@ S8 & vlasged, HAo] vy B4
% $8o] 38 HH 25 FUleRicin ot
2 A7AME Medsen(1996)5) 2% $(1996)°] A
A Azt o] A 5839} A 1HF 20| Jigoz
Aot

RE 544 28 &3 A4T7ES Qg TEsn
£4 Newtons} Waddell(1993)e]] o}319 duis) o1& af
o) th2) el WtEA] P AR BAslo]
of g} Basiict. B, duie] M3F slolz A g
%e WA sz A A iy Hdeos vimy
ARt A BEASA cl8¥D At (Mayer F,
1985 : Pope 5, 1985: Pollock ¥, 1989 : Smidt ¥,
1989 ; Gravies 5, 1990 ; Sapega &, 1990). '

B A7 Hd 99 A6 vlag Y 2Ye
S4#< DAl u]a) 2 (Hettinger, 1961) B2}
Ay} 28] & A 29 §H(volimey] A7) o
Fo.2 s gchk(Wilmore, 1974).

2 AN FUA B4 84 &% S50} waA
of a2} i 2% $80] Zhde A& oMo B
A7 (Mayer 5, 1985 Shirado %, 1992, 1995 . HAH#-3
£, 1096 : Medsen, 1996)s} UAI5}5Act. Thorstensson
5(1976)& AL E 2§ ol 224 R-(slow-twitch fib-
ey} 24 R (fast-twitch fiber)t 25 &89, nd
59 $FAle F2 WSYR7E 3 doigesd a1
£59+48 £ Zagda Rasrt. Bames
(1980)2 34 FIA2 YA 20t F7Hgol vt &
F99 A28 F0] Hasle feo] Aotk BnE
2 on}, Knapic(1980) S} Joel(1988)2 479 A%l
(actin)®} wte] 241 (myosin)e] A2 5 (cross-bridge)8 %
A&7 A% ATle] 2EA %L fA Afshe AR
EREL LS N

A ZEs} $ye] BAe 239 YO, 28
9) ol uA % N AR} JAA B Fol 2
gl 2R, § 289 91 #E Axls) BH
& ok A& YA U ANFHHAME ol S #
$3lch(Knapik &, 1983). Ad} 98§ vehlle #44

-6

£ AWuA olne) Ak g PN R 444
58 2FM 29 WS ¥ 57} Ausle
Yo 2 o|FHon], AU F e SIS Yo
2o FHEd oJFE Al o] 88 BAWY ¢
#e] Hoj7} tE) Wiole}l HAsn ofd] g AP
7} 6} ol 5o} ok § Blo]c}.

2 479 g AR AAS) AL FIeRn 3
stk 28 $Re o8 479 A5l o o
& Aat, ), 4% SR} -SR] A VP2 ©
H 3ol o] 27| W Folef Yz}E W, Brunmstrom(1972)
el deltd T 3§ Adshe $Y Aol
2 BA7} sicka Rostch.

E£4, Smidt $(1980)& WA +&, TAA 5
534 $as) 29 ¢ vl 944, $3Y R 74
A 5ael o2 Ieo] £ A ¥usigch

44 944 854 2 92 Uil 7180l Wy
3120 @=Igk Pemrin 5(1993) QA4 $3A4 93
(cross-bridge)’} F2lsl 7|Ae] A9 AFe =
7| fgoletil Bu stgled Q44 @5AE d2a
23] A7 oA gon Rag dAmE] 20
2 Y& Wy Wgolztn sk

Reid %} Costigan(1987).%!. Shirado $(1992, 1995)]|
slatd shiel BMB Eolgale YUY SN Al
7 AABE PYYLR $2 B AY 2ITL P4

Aoz s&310, e ¥& mole e 288 32

2 Aol 2y FEE Wkede TN aa%et
ohiel K44 845 ZR8tin Basic.
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& oy B3 MY e Ao 2 AYE Roly
(Davis, 1992), Y-+ BAlo] i Yol Roi3E 2

& FEdN 2 e %3 444 %0 o axn
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= lch(Davis, 1992).
Tesch $(1990)& A4 ST VHYSE 23o)
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